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ABSTRACT : PROBLEM TO BE SOLVED: To provide a silicon-containing functionally graded material 
excellent in heat resistance, combustion resistance and mechanical properties. 

SOLUTION: A silicon-containing polymer compound having repeating unit represented by 

the formula (R 1 is H, an alkyl, an alkenyl, an alkynyl or an aromatic group; 

R 2 is an alkylene, an alkenylene, an alkynylene or a divalent aromatic group; 

and R 3 is an alkylene, an alkenylene, an alkynylene or a divalent aromatic 

group) and/or a cured product thereof are treated at 200-3,500°C in an inert gas or a 

vacuum or heat-treated at 5-1 ,000°C in a gaseous atmosphere containing 1-50% 

oxygen. 
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11X2 L , Ru(C0D)(G0T) (^4>, COT&its&ajr9$?- b 5 
X>*^ 0 ttTIHUi) % Fe(C0) s , Fe(C0) 3 U, 0s 3 (C 
0) 12 , Os^CCO)^, Cqi(C0) IV Cc^CCOsU, Cb 4 (C 
0) 12 , HCo(C0) 4v CoXL 3 , Ir,(C0) 12 , IrX(C0)U , [IrX 
(CHj=CH,) 2 ]i, IrXCCht^Hj)!^. [IrXCGOD)],, IrXL 3 . 
IrH 5 U, Ni(C0) 4 » Ni(CD0) 2 , Ni (Ok =CH ) U > Ni U x Ni 
?QU, PdX2(RCN) 2 , PdX, U, PcD^CRNC),, Pd(0C0C 
H,) 2 . PdU, Pd(CD)L 3 , Pd(CH z =CM t )U. Pd(000) 2 , Pd 
(dba) 2 (SC*. dbatJ^^O^y^VT-b h>^7F*r w 
WTI^il) , PtX 2 (RCN) 2 . PtXiCCOD), Pt^U, [PtXiCC 
H=CH2)] 2 v Pt(C0D) 2 , PtU, PtU, Pt(C0)L 3 , PtKX 

u. pt(dba) 2 ^^wcfe>n^>^, cn^tcms^n^ 

1 0 %H<DNEt 3 , pph^OEffi^-SrttJ^-CfflO-CfeJ: 
C^c W^*lfntf, Pta 2 (PPh 3 ) 2 ^CNEt 3 ^:2^Sa^T 
ffil^, Pd(dba) 2 CCPPh 3 ^2^gfln^r^l^^rab 

[0 06 7 ] */c, ^^JUBBJ&SUiU-CW, ^- t - 
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;k aBMfc^n-Ok ^S8fit-^;k r^trx 
ri/b'x (2-^?-;u:/7-nx f miO , r*-/t^-fv 

tX^T^^SCM, TVfcTX [2- (2 - ^ 2V»J > 10 

-2--Oio^o/0] , rv^trx [2-y^;i/-N- 

x [2- (t Fn*w*jb) ^nft^F , r 
v/trx (2, 4, 4 - F y . ifiSSffir 

& (id fi, afw*-ffi«M*3R^ f >;9a % 

b FP^i/**^F-tt (ii) ft, a»{fc^>y^;i/- 
^;UT - y £\ *P v :/p b';i^;i/*+ Uisfj 
;Ud<^-h, ^ :> ^ P tyjl^jl * Crisis ft )l - 
Ffc£\ a»ft1» <a»fb*3R* t-WtKn^jl 20 
**vFfc£) -^17;^^ ( h yxw;^^^ 

■r^M^k aiifbr-k^ji/tt^fts. *?*L/<»r 

[0 06 8]^/c C<D»^MtcK*fflE (ffiilffJ) <b U 
tabCC, SCS»©J»JiLr^Jl/*^>SI, ^«SS-F 

[0069] a^js$yt«a^^«iSf*cr)figffls«- 30 
«ss < 1 ) rssnstto auwsu mo 1 tester 

0. 0001-0. 5mo 1 , »*0<tt0. 001- 
0 . 1 m o 1 -7^*JHB*6»JOffiffl««HI»S 

(1 ) raSti4*»)igL#fl[*W**^-/*iK»^ 
ffc^Wl ff<c*tLT0. 0 00 1-0. 5gr.S?$L< 
ttO. 0 0 1—0. 1 g-c&&o 

[0 07 0] hJbx>«09HMK%8 

SO. ^xf;U-f;^fHt Fn^7>f©x-r 
JWW3WfW»tt:fflc»6h*. «»<o««-«SC ( l ) r 

etcStLT 1-50 0 Ora 1 % »*1<IJ5-1000 
m 1 

[0071] sijs&mtM^m. sa&mittsfcti 

^^^WBttMcoSiacci^r***^ -5 0-5 0 
0°C. M ! tL<«-3 0-2 0 0'Cr*-5. KJ£3-£<2> 
i*©E*«, ME. »EE. ttE©C»-«vCfcJ:l»jW. 

&C4><££#1#-1 0 0B#fSL *?$L<tel 0#-5 0 50 
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[0072] 'Xfc*4mz$;i*m®ttwom&y3mz~i 
omtmz. ex. ^d^a. tji/ 

rStttfX*. *fctt«ETt, 2 0 0-3 5 0 0°C. Jtf 

*l<» 1000-300 o - c©jas:(cflpja*rsc<bK: 

0 0 0 1 •C/»- 9 9 9 •C/#rff 5 C t^-C* , W£ 
[0 07 3] C©J:^CCLr»e>n/cr!r^«*aW«l4 

[0074] mmom<oms\tmimx, mtmwtc * 
^momitm^, mm* 1 -5 o%^^fia 

4>. 50-1 0 0 0'C. W^L/< »2 0 0-6 0 Q°C<D 

[0 07 5] COJ:9KLTf»6tlft:4r^3K«dtrM» 

CX/* fctt»S4r 3R*»^H t^WOWtW i&^W 

(Dj¥$(Jl-l 00 0 0mhi v »^L<«1 0-1 0 0 

[0 0 7 6 ] 
USteWl 

#gg¥5 - 3 4 5 8 2 5«CB«StlTC»S^riSK:8ei>* 

xu>) ZGifcLtCo 1 0 > F^KD^XSLSJfcgS 
CC. Mg (OH) ,^5 0 0 o acT3^gf^fiXO/c 
Mg0^498 g. "7 ^JiJL/->^>^2 2 8 g, rn-^x 

4 y F^*f±ii^. *«cr^=f>»B»tp«cr 3 o 
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°criB#^ x 4 0 c CriH#H s 5 0 e CriBM 60t 
Vimm, S6tC8 0-C"C2l9IB, -&H-6RJIBSJCS« 

0°CCCTMJB£^i*t!\ gj^WCc3 1 9 e<Z>85Sr&©» 
6 9 00, S¥WItt2 3 0 0r*-9/c o *fc:-e© 

[0077] f#e>nfc*»; v-7 **tA'5~'?asi<d 

h ( 1 cmx l cmx 1 1 cm) KAft, J^SET 
<»»E, ttmmHffK 1 0 ^/#(DiMTJWau 
10 0'C"C3 fcjffl^® 5 6 &C 1 o e c/5>r 
U 15O e Cr20$fl»M^fo/c o ^OgC(Di 

mt*T>\s^wmnwtx 1 ov»tMs*4*j 

/c 0 f#6nfcMfe©/£^£P®U *££6. 86c 
mxo. 97cmX0. 2 2 c mOjt##Od9^H14% 

0 0*C/»-C»S3-lf&^6 1 0 0<TCS-C±#3-a\ 
£3te6. 83craX0. 96cmX0. 2 1cmTO 

[0 0 7 8] c(Dtmttft*wmfrt>m& 1 Owm-CX 
k 7201 icm<\ commttmcommmmzmfe 

o/ciC56 3t^ofc a comtttf 1 ) (y*~)isi*"J 
U>x^^U>-i,3-^^^U>x^r-U>) £400 
e Cr®fL$^cWf4cOS^^4 2 £J±$5T£<t:*:£ 

fgJ I S K 7 0 5 5CCfi£l>, C<Z>«mtt*CDfttf« 
«B»a*»JffiOA:iC62 5 °C~C 7 6 MP a"C^o/c fl 

^4 0 o-c-cwitz&tcttncomf 

60 
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[0079] mmm2 

#'J (y*~)li/y U>x^U>-i,3-:7*^-U>x 
f-L/» Tg^TJ^-'JA^-h (lcmxi 
cmxi 1 cm) fCAJi* a&EET (*6*tE, SmmH 

g) , 10 °c/#cr>il&r^s 1 0 0 -cr 3 bsih«i 
li/c e secc 1 o # c/#r#fau i5 0°cr2B#(^ 

WlWai^ff^fc. C©SS»W*W*U *#2 7. 1 
Ocmxo. 98cmx0. 2 0 c m <DMJjfo<Df$&W 

*4*»fc. ;>cccc©tfEjis«j*gga*K:r i o c c/#r4 

00"C*r#WS-tf* 26K40 0*C-C2^IBB»««L 
fc„ }#6nfc«jStf»©*#3«7. OOcmXO. 9 
7cmX0, 2 0 c mTOCJKWiffaift^^/c. 

[0080] c<z>«*4tm*x#*^«iiitcaa % mm 

U X^7^^D7t7-/1f--CTO(7)»6 1 5 0 
um^SL/0-Ko(DSSK*»JSL/c. -eo*SHI£gI 1 

c*ntc&5ci7&st>^o/c 0 B^xmmfej I S K 
7201 ftcm>. z<Dmmn<Dwmm®*m%.Ltci: 

C6 4 6t*o/c„ CCDfiltetf'J U>x 

f l 3 tttcttZkommm®. Ait i\m? &£A#< , 

SCi^SLtW. B*X»ltSJ IS K 

7 0 5 5 C 0^»»cr>ffllf««5Siffi«:aiJ5eL 

/ciC525W42MPa^^/c 0 C<Dffl«sJ<y 

x-=-;U->U U>x^^- U>-1,3-^ U>x^ 
U>) £4 0 0 °CrWfcS#/c«»ofttfK«3Sffi9 . 

[0 08 1 ] 

-HS^i, 4>fr< ifcl»DCsCIS^*#r4W» 

^FrSttX/X*$ft:W«BET. 200-3500 °C 
r^JIT5^, ^dJSMl-5 0%ttf^f| 
m*, 5 0-1 0 0 O-C-C^II^^CifC^O, at 

Oft. B*«^fe<fev*^ttftcrcnfe^^jR**^fi 
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